The European Union in collaboration with some non-governmental organisation initiated the European Micro Projects Programme (MPP) in south-south States of Nigeria. Basically, the aim of the progamme was to help improve the poor living condition of communities situated in these areas, by the provision of basic infrastructures. One of the key derivatives from the ecological zones/vegetation belts in Niger Delta is the natural resources aside oil and gas reserves, which serve as a means of livelihood for rural community. The objective of this study was to examine the relative effects of density and accessibility of MPP projects on poverty incidence across the vegetational belts of the south-south states in Nigeria. A cross sectional survey of household units was adopted during data collection and resulting data along with other measured parameters were subjected to a combination of descriptive statistics and spatial analytical techniques, to determine if there are relationships between poverty incidence and MPP project distribution along the vegetation belts. The resulting project density within the belts showed that rain forest and fresh water swamp have more concentration within defined output cells. The poverty ranking results for the ecological regions showed that extremely poor respondents are predominant in all the ecological zones with 100% occurrence in mangrove. Moderately poor respondents are more in the low land rain forest and mangrove and coastal vegetation. The highest number of non-poor falls within the derived rainforest and Mangrove forest and coastal vegetation. There is a negative correlation between density of all projects and extreme poverty condition within the belts. It is established that MPP density was not a good predictor of prevalence of poverty. The significant value p > 0.05 showed it is of no statistical significance. Therefore, distributions of considered spatial variables of the MPP schemes and resulting effects have not sufficiently addressed relative poverty conditions amongst rural communities within the area of interest. Infrastructural facilities need be provided in such a manner to address poverty conditions by supporting the rural communities to tap productive ecological resources in these areas.
INTRODUCTION
In an effort to reduce the overall negative development trend associated with the rural areas in the south-south states, the European Union (EU) in collaboration with some non-governmental organisation (NGO) initiated the European Micro Projects Programme (MPP) in Bayelsa, Delta and Rivers States (referred to as MPP3). The aim of the MPP3 was to help improve the poor living condition as experienced in some communities in these states by reducing poverty levels, social tensions, and crisis to the barest minimum in the area (European Union Commission, 2006) . The MPP project development involved the implementation of basic infrastructures and support income generating activities. The EU later extended the programme to cover the nine states (MPP9) that have been politically referred to as Niger Delta of Nigeria. The established projects through the MPP initiatives are characterised by water supply schemes, rural transport facilities, health facilities and income generation or micro-credit schemes. Other forms of project schemes considered include non-physical projects such as capacity building and improvements of technical skills such as craftsmanship.
The key objective of setting up the MPP projects is to improve the livelihood of rural communities and alleviate poverty. Generally, poverty has been defined as a multidimensional occurrence which involves the inability to satisfy one's basic needs, lack of control over available resources, lack of education and skills, poor health, malnutrition, lack of shelter, poor access to water and sanitation, occurring violence and crime, absence of political freedom and voice (Xiaoyun and Remenyi, 2008) . This paper is aimed at providing the relative effects of density and accessibility of MPP projects on poverty incidence across the ecological zones of the south-south states in Nigeria.
One of the key derivatives from the vegetation belts in Niger Delta is the natural resources (plants and animals) aside oil and gas reserves, which serve as a means of livelihood for rural communities. The impact of forest resources and extent of poverty incidence within ecological enclaves have been examined in different capacities. Silva et al. (2003) used the importance value index (IVI) to compare the availability of fodder plants, used for goat rearing in selected sites in the Hambantota district of Sri Lanka. What informed this assessment was based on the premise that goat rearing was seen as most practical initiative to eradicate poverty and improve livelihood. Therefore, the baseline information regarding most suitable site for goat rearing using natural vegetation was evaluated (Silva et al., 2003) . William et al. (2004) evaluated the extent of forest resources and poverty in developing countries. They highlighted the important forest resources in alleviating poverty due to their role in serving as a vital safety net function and to untapped potential that could significantly improve the livelihood of rural communities. Thus, came up with forest-based poverty alleviation (FBPA) initiative, involving agriculture and grazing, mixed systems of crop and tree growing and utilisation. The resulting benefits further create employment opportunities in the logging and wood industry sector. However, amongst the necessary requirement in the implementation of an integrated forestry management system is the provision of infrastructure, which has been highlighted as key drivers that could eliminate poverty in these forested regions. Similarly, the unique geophysical and biological attributes of the south-south region provide a good base for primary production in light of the climatic, soil, geological and landuse characteristics (FIND, 2011; NDDC, 2006 NDDC, , 2004 Uche et al., 2016) . Vista and Murayama (2001) supported that poverty has a geographic dimension and physical environment plays a significant role in poverty incidence of local communities, especially in developing nations. In an attempt to give emphasis to the importance of geography in describing poverty in the Philippines, Vista and Murayama (2001) explored the spatial models and the possible underlying determinants affecting poverty using GIS and established the key factors that could possibly have control on the incidence of poverty. Vista and Murayama (2001) concluded that the variation in poverty incidence is as a result of disproportion access to road networks. Furthermore, the nearness to major towns with significant development activities and varying physical features also forms part of the determinants of poverty. On the overall, it was established that geography and the nature of public policy and reforms implementation have a strong correlation with poverty levels (Vista and Murayama, 2001 ).
An estimate of 1.6 billion people, at varying dimensions, relies on forest resources. In developing countries, an approximate of 1.2 billion people also depend on forest and ecological resources, in meeting their livelihood (World Bank, 2001 as cited in Arild and Sven, 2003) . Aside low returns from forest products (forest -poverty link); poverty traps have also been tied to poor development of infrastructures which makes access to market challenging . The provision and important role of adequate infrastructure is a key link to achieve the desired development in the Niger Delta region (NDDC, 2004) .
There have been attempts to analyse poverty incidence in rural communities and establish the effect of improvement initiatives on livelihoods (Arild and Sve, 2003; Tanko and Olasunkanmi, 2016; Damisa et al., 2010) . Nevertheless, it is relevant to express the prevalence of poverty incidence within selected vegetation belts as well as other variables that are possible poverty predictors. Other determinants of agricultural productivity in the tropics also include temperature, rainfall, soils, and agricultural inputs such quality of labour and equipment (Gallup and Sachs, 2000) . The spatial variable considered relevant to the MPP projects are density and accessibility. 
MATERIALS AND METHODS

Study area
The vegetation belt in the south-south region of Nigeria forms significant part of the area politically described as the Niger Delta region. NDDC (2004) described Niger Delta area to be mostly flat, low lying swampy basin, which is patterned by maze of meandering rivers and creeks. The area comprises mainly of four major ecological zones namely; mangrove forest and coastal vegetation, lowland rainforest, derived savannah, and freshwater swamp forest with respective area coverage of 2252 .3, 6443.8, 1323 .1, and 1454 .4 sqkm (NDDC, 2004 . Approximate delineation of ecological zones within the south-south states is presented in Figure 1 .
Data
The list of projects and localities were collated from the MPP project monitoring unit Calabar, Nigeria. A cross tabulation of project types across the south-south states is presented in Table 1 . The geographical coordinates of MPP project sites are extracted from Google maps and NDDC compiled names of communities in the Niger Delta. Also, 10% of the total project site locations which formed the primary sampling unit (PSU) were identified using a hand-held GPS during a field survey carried out in July 2017.
A survey of household units where the MPP are situated was carried out using a structured questionnaire. The sampling fraction in this regard also considered 10% of the household numbers in the PSU totaling 28,982. This formed total number of households Monthly income
AKWA-IBOM
Less than 10,000 0 10,000 -20000 2 20,000 -30000 4 30,000 -40, 000 6 40, 000 -50,000 8 50, 000 -60, 000 10 60, 000 -70, 000 20 Above 70,000 50
Income spent on food < 5, 000 0 5, 000 -10, 000 5 10, 000 -20,000 10 20, 000 -30, 000 25 Above 30,000 60
considered. Due to the large sample size, a total of 1,278 household units are distributed across site by ensuring no household numbers per site (PSU) exceeds 40, since each rural location or community within the study area can be regarded to share common interest, social values and responsibilities (Oxford University Press, 2017).
Method
A combination of descriptive statistics and spatial analytical techniques were employed. Geospatial techniques were used in determining the project density and distribution of estimated poverty levels. The relative poverty estimates for the study area was determined by using a scoring method for selected poverty indicators which are; size of household, housing structure, educational attainment, monthly income and income spent on food (PPI, 2014) . The inclusion of non-monetary dimension has enlightened the views on relative poverty measures and has added to the multidimensional characteristics of poverty measures using a construct (PPI, 2014; Shaffer, 2012; Vista, 2002; Xiaoyun and Remenyi, 2008) . The selected socio-economic variables are added up to provide an interval scale representation, that is, an equivalence relation holding among cases of same rank, where the expression greater than (>) holds between any pair of ranks. The greater than relation is transitive, indicating a>b and b>c, then a>c. (Frankfort-Nachmias and Nachmias, 1996; Zikmund et. al., 2013) . Therefore, relative poverty incidence considered is in an increasing order, 0 -25 (extreme poverty) >, 25-50 (moderate poverty) > 50 (non-poor). The poverty scoring characterisation and ranking is presented in Table 2 .
The kernel density tool in ArcGIS was also employed to calculate the density of recorded relative poverty levels for the MPP locations (features). The technique adopted for indicating the relationship between the variables of interest (poverty incidence and distribution of MPP projects) is the Pearson product moment correlation and regression analysis. The Y is the poverty prevalence at community level while x is the calculated density and distances of the MPP schemes. Overlay analysis was carried out to examine the spatial relationship among the projects and distribution of poverty incidence.
RESULTS AND DISCUSSION
Summary of MPP project distribution
The educational development projects within the belts accounted for the greater percentage of the MPP schemes of 31.4% as shown in Table 3 . This is followed by health and water with 22.2 and 20.6% respectively. The least prevailing projects within the belts are market (10.8%) and Agric processing units (4.3%). For the entire ecological belt covering the study area, the lowland rainforest and freshwater swamp forest have highest number projects of 170 and 136 respectively. This is followed by mangrove/coastal vegetation (83) and derived savannah (48).
The density and accessibility distribution of the MPP
The density of MPP and their extent of accessibility based on acceptable walking distance have been determined within a 5 km x 5 km grid within the vegetation belt. The result of the density distribution is presented in Table 4 and Figure 2 . The resulting output also showed that lowland rain forest and fresh water swamp have more concentration within defined output cells. The descriptive distance of selected project sites to communities considered include public or civic centres, educational block, health post and public water supply. There are indications of significant difference in the calculated average proximity distance from sampled project sites and establish average standard distance (Tinubu et al., 2017) . The calculated difference upholds the known direction of difference, indicating the average proximity distance from sampled project sites is more than the global average distance. Health facility, school projects, water supply facilities and civic centres are farther away from the required walking distance of 2, 1.5, 0.5 and 2.5 km respectively (CSIR, 2000) . The people around these areas have the tendency of being underserved (Tinubu et al., 2017) . Accessibility has been a defining factor influencing settlement patterns and distribution in the study area, and poor accessibility has been responsible for the high cost of providing adequate social services and infrastructure to people residing in this area (NDDC, 2006) .
The results of accessibility distribution of MPP along vegetational belts against the global average walking distance for each facility are presented in Figure 3 . The water facility is relatively farther away from the required average walking distance at some pockets within the mangrove and low vegetational belts. The civic buildings showed lesser accessibility values compared to globally acceptable limits along the low land rain forest and derived savannah belts. The health facilities proved to be less accessible with respect to the average walking distance in the mangrove forest and coastal vegetation as well as lowland and derived savannah belts. Lastly, educational facilities showed a farther distance from the average walking distance in the low rainforest and mangrove forest/coastal vegetation.
Relative poverty distribution
The results from the MPP density and accessibility distribution have been used to determine if there are any associations with different categories of poverty. The proportion of relative poverty classification within vegetation belt is presented in Table 5 .
The poverty ranking results for the ecological regions within the study area showed that extremely poor respondents are predominant in all the ecological zones with 100% occurrence in mangrove. Moderately poor respondents are more in the low land rain forest (32.7%) and mangrove and coastal vegetation (29.7%). The highest number of non-poor falls within the derived rainforest and Mangrove forest and coastal vegetation.
The cases of extreme poor conditions significantly reflect in all the ecological zones. However, the mangrove and coastal vegetation with 100% prevalence, received the lowest count of the MPP schemes. Montane Region Montane Region There is a negative correlation between density of all projects and extreme poverty condition. The prevalence of non-poor and density also exhibit negative correlation while moderate poverty proved to be positively correlated. The implication of the strength of these values showed that the MPP density within the vegetation zones was not a good predictor of prevalence of poverty. Moreover, the p > 0.05 enabled the retaining of null of no relationship between the density of the MPP and poverty prevalence and density.
Relationship between poverty prevalence and accessibility
The p is also greater than 0.05 with respect to walking distance to other established schemes, indicating they are not linearly related. However, the results of correlation analysis showed that there is a (p < 0.05) relationship between distance to health facilities and extreme poverty incidence. This is moderately correlated indicating walking distance to health facilities to a moderate extent explains the prevalence of extreme poverty incidence.
Tables 7a, b and c shows the results of test for differences in mean (ANOVA) of distances to these facilities. The dependent variables (Y) are the prevalence of poverty conditions while the independent variables (X) are the standard distances to established facilities.
Generally, the MPP density distribution reflects no significant relationship with poverty prevalence. In essence, out of the two predictors (density and accessibility), access to health facilities is relatively more predictive with respect to extreme poverty incidence within the study areas. It is statistical significant as value is less than 0.05. The R 2 = 0.225 suggests 22.5% of variability in access to health facility explains variability in extreme poverty condition within the vegetational belts.
Conclusion
The distribution of MPP projects is such that the educational development projects within the belts accounted for the greater percentage of the MPP schemes. The least prevailing projects are markets and agric schemes. Within vegetation belts of the south-south Nigeria, the lowland rainforest and freshwater swamp forest have highest number projects of 170 and 136 respectively. This is followed by mangrove/coastal vegetation (83) and derived savannah (48). Similarly, the resulting project density within the belts showed that rain forest and fresh water swamp have more concentration within defined output cells. Furthermore, the descriptive distance of the MPP schemes within ecological belts showed a significance difference between calculated average proximity distances and establishes average standard distance, thus making these facilities to have the tendency of being underserved within the belts. Furthermore, the poverty ranking results for the ecological belts showed that extremely poor respondents are predominant in all the vegetation zones with 100% occurrence in mangrove. Moderately poor respondents are more in the low land rain forest and mangrove and coastal vegetation. The highest number of non-poor falls within the derived rainforest and mangrove forest and coastal vegetation, having the highest number of MPP schemes.
Also, there appeared to be a negative correlation between density of all projects and extreme poverty condition within the ecological zones. Similarly, the occurrence of non-poor and density also provide negative correlation, while moderate poverty proved to be positively correlated. It is established that MPP density within the vegetation zones was not a good predictor of prevalence of poverty. The significant value p > 0.05 showed it is of no statistical significance. This also applies to walking distance to established schemes within the ecozones, indicating they are not linearly related, and correlation not significant, except for the distance to health facilities and extreme poverty incidence, where significant value of pvalue < 0.05.
The spatial distributions of the MPP schemes and resulting effects have not sufficiently addressed the relative poverty conditions amongst communities within vegetation belt of the south-south region of Nigeria. It is recommended that infrastructural facilities be provided in such a manner that would address poverty conditions by supporting the rural communities to tap productive ecological resources in these areas.
